Following the idea that the electromagnetic and nuclear distributions behave similarly for large momentum transfers (as introduced by Wu and Yang and further developed by A.barbanel, Drell and Gilman) we examine the possibility of relating the deep inelastic electron scattering to large momentum transfer and high energy inelastic protonproton reactions.
A remarkable property of the elastic pp scattering is that in the large momentum transfer region the differential cross section behaves similarly to the fourth power of the electron scattering form factor, 1,2 .
l.e.,
where GM(t) is the proton momentp = 2.79 at t= 0, magnetic form factor normalized to the total magnetic t the momentum transfer, and M the nucleon mass. 1 A.s an explanation of this fact Wu and Yang-have proposed that in the large t region the nuclear matter distribution is essentially the same as the electromagnetic distribution and that in elastic p-p scattering one has the overlap of the two proton distributions giving rise to G&(t) in the scattering matrix element.
Abarbanel, Drell and Gilman' have suggested an even more specific mechanism for this large t region where the scattering is deemed a consequence of an effective local four-fermion vector (or axial vector) coupling with the universal form factor Should these descriptions of the elastic p-p scattering be valid then we may easily extend their scope to make a direct comparison between the deep inelastic electron scattering and the inelastic p-p scattering which essentially amounts to replacing each elastic factor G2,(t) by the inelastic strength factor uW2.
The process we envision is the reaction
where the hadronic state rl is a collection of particles that kinematically can be associated with PI and similarly the hadronic state r2 can be associated kinematically with P2 as illustrated in Fig. la . Further the momentum transfer l(Pl-Pj J2= t is to be outside the diffraction region and reasonably large, i.e., t > M2 so that we may apply directly the proposition that the inelastic p-p distribution should imitate the deep inelastic electron behavior D Thus we envisage a kind of two fire ball production but in a region of large t, Since the two groups of particles are to be well separated we assume that the resulting final state interactions have already been included by introducing the inelastic electron strength factors at both vertices.
Hence the cross section for process (2) can be expressed as an extension of Eq, (1) and we have in this case
where the tensors3 W are defined as PV w (1) ,
and W(2) with P PV 1 + P2 and q = PI-P20 The quantities m3 and m4 are the masses of the states rl and r2 respectively. In our application here we will restrict their values to m3, m4 > 2 GeV so that we are outside the dominant resonance region where the inelastic electron functions are especially simple. 4
If the interaction was due to a four fermion vector (or axial-vector) coupling as proposed for the elastic case then the constant C would be given by
Below we show that with this substitution integration of Eq. (3) leads to a total cross section which is quite compatible with present experiments and as such process (2) should be investigated in more detail.
Nevertheless since it is not known how the strong interactions could conspire to produce an effective vector (as axial vector) coupling it is also possible that the coupling strength has different values for the elastic and inelastic cases respectively.
A.lternatiaely we may argue that even if the idea of an effective universal vector interaction is not valid the resultant overlap for the inelastic p-p distributions should follow the inelastic e-p distribution (analogously to the elastic case). In this case an expression essentially given by (3) as well as (4) and (6) below would be the relevant description without, however, a predictable value for the constant C.
Supposing (3) to be applicable then with the known4 behavior of the inelastic electron strength functions we predict interesting distributions in the mass and momentum transfer variables in p-p inelastic scattering reactions.
To this end we use the SLAC5 data on the ratio of the longitudinal to trans- If in fact (V W2) were to remain finite as v and t -+s and s-Q) then (4) would lead to a total cross section'rising as s which we take to be theoretically unacceptable.
On the other hand we observe that the function in brackets in (4) is dominated by low values of mass and t so that we may estimate the cross section by restricting vW2 to have the constant value vW2 z 0.3(4) up to rn: 4z 20 GeV2 and t = 20 GeV2 and zero beyond this value. (At s = 60 GeV2 allowing complete constancy of vW2 changes the numerical value by only 10%. )
In Fig. 2 we show the numerical value and s-dependence of the total cross section resulting from integrating (4) 12. For the proposed colliding proton beam experiments we would expect the two fire ball structure at large t readily separated. The weak dependence on t would manifest itself as a weak dependence on the colliding beam energy for a fixed production angle. This should be observed so long as t remains at least within the range already explored by the deep inelastic electron scattering experiments.
FIGURE CAPTIONS
1, a, b Diagrams showing P-P inelastic reactions and quasi-elastic reactions respectively.
2. The integrated value of Eq. (2) subject to v W2 = 0.3 for 4 GeV2 < rni, 2 < 20 GeV2 "4 , 1 < t < 100 GeV2 and zero outside these limits. 
